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William Chapman, Engineer, 
of FS 
HARBOUR O ARK LO W. 


And Practicability of Interior Navigation from thence 
through the County of Wicklow. 


Hv examined the Harbour of Arklow with a view 
to its improvement, and the poſſibility of extending a Navi : 
gation from thence into the mountainous. county of Wick- 
low, I now proceed to give my ſentiments on theſe ſubjects, 


and to point out their conſequences to the Public. 


The natural difadvantages of this Harbour, are the ſmall 
flow of tide, only from 18 inches to 4 feet, which prevents its 
receiving the benefit it otherwiſe would do, from its influx 
and efflux; and alſo the tendency of the outlet to advance along. 
the coaft to the northward ; and to be extended in its opening, 


and conſequently ſhallow. | 
| r From 


41 


From theſe cauſes the Harbour is at preſent only acceſ- 

: ing tides; and no furcher W: 

the point of the Sand Hills, a quarter of a mile below the 
town. 


Arklow is at preſent a conſiderable place; and to enable 
it to riſe into opulence, and mutually ſerve, and be ſerved 

the interior country, it is neceſſary that a new and un- 
changeable Outlet be made ; and that deep water ſhould, as 
far as poſſible, be brought up to the town itſelf. —Theſe pur- 
poſes, I conceive, may be effected by the following means, 
which will be more clearly underſtood by referring to the 
plan, viz. by making a new Outlet correſponding with the direct 
courſe of the river ;—by confining that Outlet on its northern 
f ſde ;—by flopping up the old channel as near as convenient to the 

fea ;—by lowering the pavement of 5 or 6 arches ;—by fixing 
fluices at the bridge ;—and laftly, by flopping up the ſouth end of 
the N. E. channel of the harbour, aud opening the paſſage for- 


Having mentioned what has to be done, it now remains 
ſor ms to explain the motives and probable effects.. 


It has been ſuggeſted, and is the prevailing opinion, that 

the only means of improving the Harbour, would be to cut 
a new channel to the Rock and diſcharge it there; but, 
againſt this idea there are very ſufficient reaſons ; the vaſt 
expence of cutting a deep channel for near a mile ; and, when at 
the Rock, the bull rater, twice as extenſive from the ſhore 
ar at ibe pre outlet; and finally the increaſed diſtance 

of the Harbour from the town.—In favour of the plan de- 
ſigned, there is abſolute experience, from the river having, 
a few years ſince, in a violent flood, forced itſelf out in a 
direct courſe, and ſcoured out a channel down to the marle, 
or about 15 feet below high water; which channel was kept 
open until the natural cauſes that formerly drove it to the 
northward, and the want of a ſtrong current to keep it 
deep, cauſed it to aſſume its preſent direction and ſhoal- 


neſs. _ 5 
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The chief agent in keeping open the bar, is, exc in 
| — — floods, the N. E. inlet within the "marſhes, 
which receives in every ſpring tide, on an average, 3 feet 
depth on about 2750 ſuperficial perches, equal to about 
103,000 tons, all the force of which may be made to ope- 
rate in cleanſing the River from the town downwards, by 

ng the ſouth channel of the inlet, and opening the paſſage near 
the bridge as already mentioned. 


The pavement under the bridge i is ſo high, that the ſpring 
tides only flow over it; and above the bridge there is a bar, 
keeping the water dead for about a mile, over which the 
higheſt tides only flow a few inches, but of courſe raife the | 

whole River to that extent. 


The quantity of water, yielded by all the branches of the 
Ovoca, was in the middle of September, when the ſeaſon 
was dry, nearly 12,co0 cubic. feet per minute, or about 
20,000 tons an hour; which in ſcouring the harbour on an 
ebb tide muſt have a material effect. Now the ſuperficial 
area of the river, from above the bridge to where the higheſt 
tide ceaſes to flow, is about 1600 perches; which at 3 feet 
depth, to which it may eaſily be drawn down, contains 
60,000 tons ;—therefore, if the ſnoals oppoſing the exit of 
this depth of water, be removed, which may eafily be done; 
and means be taken to keep the water up, wi diſcharge it 
at any period; it follows that being let off in the laſt two 
hours of ebb, the current of the river will for that ſpace of 
| time be morethan doubled *, and the good effects of a 
ſiderable land- flood be produced at pleaſure, without any 
its inconveniencies; which are the bringing down, from the 
high gravel banks bounding the River, a great depoſit of 
that ſubſtance to the Harbour's mouth. By thefe means, 
the efficacy of which has been ſufficiently proved in various 
Harbours, and by that of Ramſgate in particular, there can 
be no doubt of a great depth over the bar ; provided the Outlet be 
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benen) direfied; which I propoſe to be done by a jetty on the 
N. E. fide only ; the tendency of the ſand to go to the north- 

ward e, being apparently ſufficient to contract the entrance 
of the Harbour, which is an eſſential requiſite to the obtain- 


„eee 


The cheapeſt mode of carrying out this jetty would be on 
a foundation of looſe ſtones to above the water's edge ; but, 
beſides other inconveniencies, this method is not adapted to 
Harbours of narrow entrance; becauſe veſſels cannot keep 
ſufficiently clear of the extenſive baſe of the work. The 


method I have founded the eſtimate upon, as the cheapeſt 


and beſt under the local circumſtances of the Harbour, is to 
run from a little below low water mark, a front piling to about 
half way within the beach, rounding off its inner end to the 
N. E. Behind this piling, which, excluſive of a ſlope in- 
wards, muſt be ſecured by land tyes, a quantity of ſtones 
mould be laid; which, on the new channel being opened, 
will progreſſively find their way down. SE . bee 


On theſe, when fully ſubſided, a double + wall or pier 


ſhould be built — Beyond which, to keep the Outlet in its 


proper direction, and prevent the River loſing its ſcouring 
force, I recommend a line of carcaſſes, or triangular priſius, 


filled with ſtones, to be laid from the pier head to the deep 


Water. 


Having now deſcribed the works of the Harbour, 1 ſhall 


to the interior navigation, which, on account of the- 
 Sechioity of the through which the Canal muff faſs, and 
alſo the rapid riſe 


mit of being entirely carried on by the uſual means. Le 


f the event. prove. otherwiſe, a Jetty muſt then be built on 


the ſouth ide... 
+ Where not expoſed to the ſea, a front facing only, 


which has to be ſurmounted to go even * 
moderate diſtance into the country, does not favourably ad- 


CT EF 


The ſteep face of the hills the Canal has to run along will 
neceflarily confine its width, and produce a ſimilar effect on 
the width and depth of the bonts3 which will likewiſe, in a 
certain degree, be limited in length by the neceſſity of . | 


curves round the points of the hills. 


Their dimenſions I recommend to be 7 feet width on the 
gunwale, 5 feet at the bottom, 3 feet 6 inches depth, and 
about 40 feet extreme length, —If properly built they will 
carry upwards of eight tons each at 2 feet 1 of _— 
and about 11 tons at 2 feet 6 inches. | 


The fize of Canal ſuitable to them ſhould be 18 feet on 
the water line where the banks are ſteep, and in favourable 
ground 21 feet, to admit two loaden boats to paſs; where not 
regularly ſo, it muſt be. at convenient diſtances made that 
width, for the length of a couple of boats. Where 21 feet 
wide, 3 feet 6 inches depth of water will be ſufficient, and 


| where narrower it ſhould be deeper; for, wherever the ſec- 
tion of the Canal approaches nearly fo low as only 3.to 1 of 


that of the boat, conſiderable inconveniencies ariſe both from 
the increaſed reſiſtance of the boat, and the damage to the 


banks from the counter current to fill up the ſpace the boat leaves. 
in her rere. In the proportion mentioned of 3 to 1, the in- 


creaſed reſiſtance to any uſual rate of going will be nearly 24 


times what it would be in open water; and the counter cur- 


rent along the banks will run with half the rapidity the boat 


goes along the land; from which may be conceived the ten- 


dency of narrow Canals 25 fill up by the waſhing in of their 


tanks and that the tracking againſt a moderate current in an 
2 River, requires leſs force than the moving in ſuch @ 

al; befides poſſeſſing the advantage of favouring the 
boats in going downward. —Theſe circumſtances I m_— | 
mention, becauſe the Navigation I ſhall recommend, will 


be a conſiderable diſtance i in the River. 


The ſhips uſing the port of Arklow muſt of courſe lie 
below the bridge ; and, as in many inſtances, it will be ne- 


ceſſary for the den to have a communication er 
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D eee vide; a Lock becomes requiſite at the 
— fl to o half tide height; or whatever may de 
neccflary to give at leaft 2 feet 6 inches water to the point 
of junction with the Canal, which I conceive-wilt moſt con- 
veniently be at Poolahoney-Brook, above the firſt and fecond 
Rapids, which may be ſurmounted by contracting the cur- 
rent to give depth. The diftance from the bridge to this 
Point is a few perches more than a mile and an half. Here 
the boats ſhould aſcend a double Lock of abont 22 feet rife; 
and after flvieting the foot of the hill to near the rocky point 
in Kilcarra, and aſcending a ſecond fimilar Loek, the level 
may croſs the Aughrim River on an aqueduct, inmediately 
. below the wooden bridge, to the foot of the hill fronting the 
"of the Rrvers——— The whole diſtance from Nw 
bridge to the foot of this hill is 3 miles and 5 furlongs; and 
here, to ſuit the junction of the Rivers Avonmore and 
Avonbeg, the line ſhould afcend about 55 feet, which is 
_ eſtimated to be done by a ſtaircaſe of Locks. Having gain- 
cd this elevation, it evidengly follows, that a line may branch 
_ off towards Aughrim, and continue till intercepted by the 
River ; where that may be, I am ignorant of, from its .not 
having been furveyed; but it oughit to crofs the River be- 
tween Augbrim and Rudenagh, as then by a third aſcent a 
Can! may approach Hackerfiown.—As the Northern Line 
is now” laid out, it paſſes the great copper mines of Bally- 
murtough and Cronebawn, and terminates at the junction 
of Avonmore and Avonbeg, from whence it will receiye its 
fupplies; and if the Eaſtern bank of Avonmore be practica- 
ble for 2 narrow Canal, the boats may then, by a Guarcd 
Lock, enter and croſs that River, and by an afcent ſuitable 
i te 7 run on 4 or S the * of RIO OTy 
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Left it may be thought that the projected works at the mY ge. 
may retard the paſſing off of the 8 or endanger the bridge ifelf. 
J wuſt obſerye, that the ſluicing paſſages in the arches, where the 
pavement has to be Tower'd, will be ſecured by aprons at their feet ; 
and the ſtops in the other arches and like wife the flnices, may all 
befo-conftracted as to open of themſelves whenever a flood riſes, 
and conſequently the water have a more open paſſage than ever. 
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[9 } 
by which means that town, would —7 ſuch advantages as 
would undoubtedly tend to its increaſe; and, exclufive of 
that caufe, add to the value of the lands, from the certain 


and eaſy conveyance of their produce to the fea, and return 
of manure * from that quarter. 


Thoſe acquainted with the county of Wicklow may rea- 
ſonabl object to the practicability of extending the Naviga- 


tion into the country, either towards Rathdrum or 


Hacketſtown, on account of the vaſt afcent, which would 
be too expenſive to overcome totally by Locks ; but on re- 
flecting that the ſteep and winding face of the hills necefla- 
rily confines to the uſe of ſmall boats, and that there are 
ſituations for aſcending at once 70 or 80 feet, or whatever 
heights may be neceffary to penetrate far into the country, 
the difficulty will vanifh, if theſe heights can be ſurmount- 
ed at a moderate charge. 


Methods of effecting this have heals ted talked of and 


_ attempted, and lately have been ſucceſsfully carried into ef- 
fect at Colebrook Dale, where boats of 8 tons are paſſed up 


and down a-fall of 70 feet, in leſs time than they would paſs 
a double Lock.—This is done by two parallel framed ways 
of timber, on which two ſtrong carriages alternately paſs up 
and down with boats on them: — The aſcending boat floats 
directly upon its carriage, at the end of the lower level; 

and the upper one, after entering a Lock, alights upon its 


carriage, which, after the lower gate of the Lock is opened, 


* to move f. E e 3 
ws From 8080 Creek, and other Pee OR limeſtone is con- 
venient. 

+ This method of removing boats from level to level differs 
eſſentially from the late Mr. Dukart's unſucceſsful attempts at Dun- 
gannon—He neither made uſe of upper locks or carriages. 

Another method of paſſing heavy articles from one level to ano- 
ther, by means of inclined planes, and in various caſes very eligi- 
ble, was invented by a Mr. George Dixon, of Cockfield, in the 
county of Durham ; who, ſometime prior to the year 1780, pro- 

ed 


55 


This may ſuffice for the general principles ; the minutiæ 
would be too tedious to explain here, and are beſides unne- 
ceſſary, as the practicability has been aſcertained beyond a 


doubt, from being ſucceſsfully carried into effect. 


The fame boats as recommended for the lower Navigation 
will do for this, excepting that they ought not to be ſo long, 
is avoid ſtraining ; they may, however, with ſafety be nearly 
30 feet extreme length, and in other reſpects the ſame.— At 
28 feet extreme length they will, with ends ſufficiently 
ſharp, carry nearly 6 tons at 2 feet depth, and upwards of 
d tons at 2 feet 6 inches. 


Having now finiſbed what T have to fay as to the practi- 
cability, I ſhall recapitulate the advantages that may be ex- 
pected from carrying thoſe works into execution. 


A great inconvenience to the Navigation of the Iriſh 
Channel is the want of a harbour ſouth of Dublin, there 
being none ſhort of Waterford fit for a veſſel of burthen ; there- 
= if 3 be as of ble a 125 veſſels, it may 
be the means of ſaying many from ſhipwreck, and of af- 
fording ſhelter to ee number, with an advantage al- 
moſt peculiar to itſelf, of admitting them nearly equally at all 
times of tide ; thus, as in almoſt all other cafes, what is at- 
tended with inconvenience, is accompanied with ſome coun- 
terbalancing benefit. As a place of refuge, the harbour 
will be uſeful to the whole Navigation of the Channel; 
and, aided by the proje&ed Canals, will prove to the coun- 


1 ty of Wicklow a ſource of immediately great, and progreſ- 


fively increaſing advantage, by affording a ready conveyance 
io every market domeſtic and forcign, of all the prod 
8 3 1 $2 : PET. MT of 


poſcd that à Canal ſhould be made along the foot of a range of 
high ground containing collieries, from which waggons were to be 
run on to the decks of boats, and conveyed to a general rail-way, 


communicating by a further declivity with an intended Navigation, 
where the coals were to be diſcharged into other boats. 


1 ; 
of the country “; and by fertilizing the ſurrounding lands, 
through the Geng cheap conveyance of limeſtone and 
coals to the glens/and mountains that now remain in a ſtate 
of nature, or only half improved, from the exceffive dear- 
neſs of lime,--- And, laſtly, by the cheap carriage of the 
copper- ore of the mines of Cronebawn and Ballymurtough, 
enable the proprietors to work them extenſively; and, con- 
ſequently, give employment to great numbers, and raiſe the 
value of the adjacent eſtates, by finding on the ſpot imme- 
diate demand and conſumption for all the ſmaller products 
of the farm. 1 | n 


When to the intereſt the Public muſt feel, and the great 
local advantage of the landed proprietors, we take into con- 
ſideration that all theſe benefits may be produced by means 
ſcarce one half as expenſive as the uſual methods of pene- 
trating ſo far, and aſcending ſuch heights, in countries fa- 
vorable for the common ſtyle of Navigation; the conclu- 
ſion muſt naturally be that the inducements to carry the 
propoſed works into execution are ſufficiently great. 


] ſhould here obſerve, that part of the plan of Navigation 

poſed, is only applicable to mountainous countries ; which en- 
Joy this peculiar advantage, that if he riſe of level be made on 
a point dividing two Rivers, the aſcent enables both valleys to 
be navigated. OY 


This mode of Navigation has its limits in point of eligibi- 
lity, and in general, where extenſive, muſt be a mixed one; 
for where the groynd from gentle declivity, requires ſmall 
falls, they ſhould be aſcended by Locks; which for ſuch 
boats as Leceribed, may be built at a comparatively low ex- 


pence. 


It now remains for me to ſhew the coft attendant on 


the carriage of articles by theſe means. The boats, I have 
| previouſly 


This may even extend to the county of Carlow, as Hacketſ- 
town may be eaſily approached through the valley below San- 
fyford, by the branch ommended after g the arm of the 


rmver 
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previouſly ſaid, ſhould carry nearly 6 tons *, but I will only 
eſtimate them at 5. | 


The boats may go in pairs; and, after the manner prac- 
tiſed on the Lincolnſhire Rivers, the one boat may act as a 
rudder to the other; then, if navigated by two + Men each, 
there will be three men to track, and one to ſteer. ; in which 
cafe they may travel 10 miles a day, and diſcharge their car- 
goes. Eſtimating the charge of theſe men at one ſhilling a 
day each, and admitting them to return empty, we ſhall 
find the conveyance of 10 tons, the cargoe of the two boats, 
the diftance of ten miles to ſtand only to g6d. not quite one 
penny per ton, per mile; therefore the rate of freight f, 
the tolls being the ſame, may be as low as on any other Na- 
_ vigatien in the kingdom, which is IRE chief deſideratum to 

de ſought for. 
Dublin, 6th Dec. 1791. 
| WILLIAM CHAPMAN. 


river detween Aughrim = Rudenagh ; which level, as in the one 
at the wooden bridge, might, if neceſſary, branch up both forks. 

Between the rivulet of Sandyford and ſome of the branches of 
the Deeren, there is a line of flat ground, after croſſing which, a 
Canal following the level of the country may paſs above Hackets- 
town, and probably all the way to Baltinglaſs. And ,whereſoever 
this level may crofs the river Slaney, it may be extended to near 
Carlow, and thus ſupply the county of Wicklow with lime and coal 
from each extreme. 


® By loadiog ewes 76G; which may be dove if the River 
plane the Navigation admit of it (and it may do fo by little at- 


5 tention in dredging) the boats will, as already mentioned, carry 


of 8 tons, but then a Horſe and 2 men will probably be 
required to a pair of boats. 
+ In ſhort diſtances, it will be beſt to track with Men, becauſe 
of their uſe in loading and delivering; but, if the Navigation be 
2 far into the country, Horſes will become eligible, and 
W of Navigation leſs in proportion to the diſtance 
ufual freight charged by the Boat-Owners on the Grand 

cx is two * per ton * le, excluſive ad the . of 
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Eſtimate of the Improvement of Arklo Harbour. 


| 3 „ ad 
A Jetty bounding the North Side of the New Outlet, 0 
and projecting 80 Vards into the 5 193. 4920: 19-0 
Opening the New Paſſage, 2 bar 40 © © 
Stopping the preſent Sea Channel, Todt | 160 © © 
Stopping the South Channel to the Creeks, and 
opening a Paſſage near the Bridge | 190 © © 
_ Lowering the 3 near * Bridge—Coſ of | 
Sluices, &c. . - 608 ©_ © 
Dredging Paſſages above Bridge to admit the River | 
to fill and empty with the Tide, - = 380 6 © 
Wbarfs and Harbour Maſter's Houſe, 300 © © 
Machinery, Pile Engines, Floats, Kc. 200 © © 
3508 10 o 
Superintendance and I ncidents on Water-Work, 
20 per Cent. „„ in. ad 701 14 © 
>. curd eee, 
Total Eſtimate of Harbour - 4210 4 © 


INTERIOR NAVIGATION. 
Edimate of the River Navigation from Arklow an to 
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Canal from 


quitting Poolahoney Brook, to the 
foot of the hill after paſſing Aughrim 
River below the Wooden Bridge. 


| 
ay 


Cutting and Embankin 
| 675 Perches ( 
through Rock) with 
} Back Drains, - 
Two Double Locks 
nearly 22 feet fall 
| each& Lock Houſes, 
Am Aquedu& of three 


Water Way, - - 
3 Communication 
Bridges at 50). 
4 Small Gen at 351. 
2 Overflows, 

Gates on each 
the Valley, - 
Keeping dry the foun- 
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| Lock, - 


4 Arches of 78 feet 


dation of Poolaboney| | 
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Supet intendance & in- 
cidents 15 per Cent. 


52750 © of 


790 10 © 


Carried over 


B 6972 10 © 


Miles. Perches. 
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Brought over 


Eſtimate of the propoſed Canal 


from the Wooden Bridge t 
the Meetings Bridge. 


Cutting and Embank- 
ing 1140 Perches, 
with Back Drains, 
Lock Pits, and 340 
Tres 6" Ba. Bn 
Road, 

A Stair Caſe of 6 Lacks 
with fide Reſervoirs 
to the third Fall; and 
Lock Houſe, 

5 High Road n 
at 7ol, < + | 
4 Communication 
Bridges, at 50l. 

2 Overflows, 

I 8 Foot Tunnel, 

11 Drainage Tunnels, 
at 25l. 
Weir & Guard Sluice, 


1 
| Superintendance and in- 
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cidents 1 5 per Cent. 


On Bank of River, at 
an average width of 
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